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(see p. 122), and which is due to the heating being carried out in absence of
sufficient free sulphur. In the cases quoted by Twiss, the reversal of properties
takes place when there is still a considerable proportion of free sulphur present,
and it is due to this free sulphur that the normal vulcanisation effect eventually
supersedes the intermediate softening or disaggregation.

A reduction in the proportion of sulphur in the original mixing retards
or prevents the recurrence of the normal vulcanisation effect when once
softening has set in. Thus, in a mixing of rubber (95), hexamethylene
tetramine (1), zinc oxide (1), containing 5 per cent, of sulphur, the distensi-
bility at first decreases in the normal manner; this is followed by a rapid
increase in distensibility, after which there is a scarcely perceptible recurrence
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of the toughening effect. With only 3 per cent, of sulphur there is no recovery
from the disaggregation, which from the time of its occurrence proceeds as
in normal cases of reversion.
The softening does not take place in mixings containing only rubber,
sulphur and accelerator, but is evident only when some undissolved solid
matter, such as zinc oxide, china clay, or carbon black, is present. The effect
is more marked in presence of small proportions of these ingredients and is
obscured on adding further quantities. While the behaviour is most marked
in the case of hexamethylenetetramine, other accelerators, such as p-toluidine,
aniline, thiocarbanilide, and the dithiocarbamates, give rise to the effect in
a lesser degree. In the case of the last named, the disaggregation is notice-
able even when a considerable proportion of free sulphur is present.* In
* Twiss, Brazier and Thomas, J. S. C. I., 1922, 41, 82 T.